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Supplementary Figure S1. RP-HPLC elution profile of crude venom extract isolated from cone 
snail C. inscriptus collected from the coast of Tamilnadu, India. Fraction eluting at 22.5 min in 
the elution profile (highlighted with rectangle) was subjected for repurification to get the major 
component of In936. Left inset shows cone shell picture of C. inscriptus and right inset shows 
the elution profile of repurified In936. 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Figure S2. Characterization of natural peptide In936 using LC-ESI-MS and 
LC-ESI-MS/MS methods. (a) Mass spectrum of natural peptide (lower panel) and 
reduced/alkylated natural peptide (upper panel). Reduction was carried using DTT and alkylation 
was achieved using iodoacetamide (C
#
: iodoacetamide labeled cysteine). (b) Mass spectrometric 
sequencing of reduced/alkylated natural peptide In936. Inset shows the sequence of In936. 
  
 
 
 
Supplementary Figure S3. Comparison of RP-HPLC elution profiles of natural and synthetic 
peptide. (a) Natural peptide, (b) synthetic peptide and (c) mixture of natural and synthetic 
peptide. The elution profiles are obtained under identical experimental conditions. 
 
 
 
 
  
 
 
 
 
Supplementary Figure S4. Partial 2D ROESY spectrum (500 MHz) of In936 (GCV
D
LYPWC*) 
in H2O at 293 K highlighting the correlations arising from NH-NH, NH-C
α
H and C
α
H -C
α
H  
region. Blue labels correspond to the cis conformer (Y5-P6), while the red labels correspond to 
the trans conformer.  
 
 
 
  
 
 
 
 
 
Supplementary Figure S5. Partially assigned 500 MHz 1D 
1
H NMR spectrum of In936 
(GCV
D
LYPWC*) in CD3OH at 273 K. Blue labels correspond to the cis conformer (Y5-P6), 
while the red labels correspond to the trans conformer.  
 
 
 
 
 
  
 
 
 
Supplementary Figure S6. Partial 2D ROESY spectrum (500 MHz) of In936 (GCV
D
LYPWC*) 
at 273 K in CD3OH highlighting the correlations arising from NH-NH, NH-C
α
H and C
α
H-C
α
H 
region. Blue labels correspond to the cis conformer (Y5-P6), while the red labels correspond to 
the trans conformer.  
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Figure S7. Temperature dependence of Tyr 5 C
δ
H2/C
Є
H2 resonances in the 
trans conformer (Y5-P6) of In936 (GCV
D
LYPWC*) in D2O. 
 
 
  
 
 
 
Supplementary Figure S8. The distribution of side-chain torsion angles (χ1, χ2) for 51 Trp 
residues from 37 peptide crystal structures in the CSD. 
 
 
 
 
 
 
  
 
 
Supplementary Figure S9.  Left panel: Measurement of the 
3
JC
α
H-C
β
H using selective TOCSY 
experiments. Resonances chosen for the 1D selective TOCSY are a) C
α
H of Tyr5 in the cis 
conformation b) C
β
H of Trp7 in the trans conformation and c) C
β
H of Tyr5 in the trans 
conformation. Note the anomalously high field position of Tyr5 C
β
H resonance in the trans 
conformer. The expanded regions of (a) Tyr5 C
β
H2 (cis) (b) Trp7 C
α
H (trans) (c) Tyr5 C
α
H 
(trans) are shown. Values of the vicinal coupling constant 
3
JC
α
H-C
β
H are indicated on the 
spectrum. Right panel: Observed ROESY connectivities and intensities strong (S) weak (W),   
which provide supporting evidence for the sidechain torsion angle, which are consistent with the 
measured 
3
JC
α
H-C
β
H values. 
 
 
  
 
Supplementary Figure S10.  A fully assigned 500 MHz 1D 
1
H NMR spectrum of Lo959 
(GCV
D
WDPWC*) in H2O at 303 K. 
 
 
 
 
 
 
 
  
 
 
 
 
Supplementary Figure S11.  Partial 2D ROESY spectrum (500 MHz) of Lo959 
(GCV
D
WDPWC*) in H2O highlighting the correlations arising from the NH-NH, NH-C
α
H and 
C
α
H-C
α
H regions. 
 
 
 
 
 
 
 
  
 
 
 
Supplementary Figure S12.  A fully assigned 500 MHz 1D 
1
H NMR spectrum of Lo959 
(GCV
D
WDPWC*) in CD3OH at 303 K. Blue labels correspond to the cis conformer (C2-P3), 
while the red labels correspond to the trans conformer. 
 
 
 
 
 
 
  
 
 
 
 
Supplementary Figure S13.  Partial 2D ROESY spectrum (500 MHz) of Lo959 
(GCV
D
WDPWC*) in CD3OH highlighting the correlations arising from the NH-NH, NH-C
α
H 
and C
α
H-C
α
H regions.   
 
 
 
 
 
 
  
 
 
 
 
 
 
Supplementary Figure S14.  2D 
1
H-
15
N HSQC spectra of Lo959 (700 MHz) (GCV
D
WDPWC*) 
in a) H2O and b) CD3OH. 
 
 
 
 
 
 
 
  
 
Supplementary Figure S15.  500 MHz NMR spectra of V3P In936 (GCP
D
LYPWC*) in H2O a) 
partial TOCSY spectrum highlighting the presence of four conformers: 1, cis (C2-P3) trans (Y5-
P6); 2, trans (C2-P3) cis (Y5-P6); 3, trans (C2-P3) trans (Y5-P6); 4, cis (C2-P3) cis (Y5-P6) and 
b) Partial 
1
H-
13
C HSQC spectra indicating the assignment of 
13
C chemical shifts of  Pro3 and 
Pro6 Cβ and Cγ resonances.   
 
 
  
 
 
 
 
 
 
Supplementary Figure S16.  Determination of thermodynamic parameters for cis ↔ trans 
equilibria in In936 and analogue peptides. Van 't Hoff plots for the peptides in a) Water and b) 
methanol. Keq refers to [trans]/[cis] . The concentration of the trans and cis are obtained by 
integrating the indole NH resonances of tryptophan from the 1D 
1
H NMR spectrum. 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
Supplementary Figure S17.  Comparison of the backbone structures of contryphan trans-trans 
conformer a) In936 (GCV
D
LYPWC*) trans (Y5-P6) in water b) Lo959 (GCP
D
WDPWC*) trans 
(C2-P3) trans (D5-P6) in methanol c) Contryphan-Sm (Minor) (GCO
D
WQPWC*) trans (C2-O3) 
trans (Q5-P6) in water. Hydrogen bonds (N---O) are indicated as dashed lines. Hydrogen bond 
distance (N---O, Å) and angle (<HNO, deg) are indicated. 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
Supplementary Figure S18.  Comparison of the backbone structures of contryphan cis-trans 
conformer a) Lo959 (GCP
D
WDPWC*) cis (C2-P3) trans (D5-P6) in water b) Contryphan-R 
(GCO
D
WEPWC*) cis (C2-O3) trans (Q5-P6) in water. Hydrogen bonds (N---O) are indicated as 
dashed lines. Hydrogen bond distance (N---O, Å) and angle (<HNO, deg) are indicated. 
 
 
 
 
 
 
 
 
 
  
 
Supplementary Table ST1. NMR Parameters of In936 (GCV
D
LYPWC*) in water at 293 K.  
Parameters for the cis conformer are in italics. Temperature coefficients (dδ/dT) in methanol are 
shown in parentheses. 
 
 
 
 
 
 
 
Supplementary Table ST2. List of experimental restraints used in the structure calculation of 
the cis conformer of In936 (GCV
D
LYPWC*) in water. 
 
 
 
 
 
 
 
  
Supplementary Table ST3. List of experimental restraints used in the structure calculation of 
the trans conformer of In936 (GCV
D
LYPWC*) in water. 
 
 
 
 
 
 
 
 Supplementary Table ST4. NMR Parameters of In936 (GCV
D
LYPWC*)in methanol at  273K. 
 
 
 
 
 
 
 
 
 
 
 
 Supplementary Table ST5. List of experimental restraints used in the structure calculation of 
the cis conformer of In936 (GCV
D
LYPWC*) in methanol. 
 
 
 
  
Supplementary Table ST6. List of experimental restraints used in the structure calculation of 
the trans conformer of In936 (GCV
D
LYPWC*) in methanol. 
 
 
 
  
 
 
Supplementary Table ST7. List of experimental restraints used in the structure calculation of 
the cis(C2-P3) trans(D5-P6) conformer of Lo959 (GCP
D
WDPWC*) in water. 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Supplementary Table ST8. NMR Parameters of L0959(GCP
D
WDPWC*)in water at 303 K. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Supplementary Table ST9. NMR Parameters of L0959 (GCP
D
WDPWC*) in methanol at 303 
K. The resonances of (C-P) cis (D-P) trans conformer are shown in italics.  
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
Supplementary Table ST10. List of experimental restraints used in the structure calculation of 
the trans (C2-P3) trans (D5-P6) conformer of Lo959 (GCP
D
WDPWC*) in methanol. 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Supplementary Table ST11. NMR Parameters of Y5L In936 (GCV
D
LLPWC*) in water at 273 
K. The resonances of (L-P) cis conformer are shown in italics.  
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Supplementary Table ST12. NMR Parameters of GAV
D
LYPWA* in water at 273 K. The 
resonances of (Y-P) cis conformer are shown in italics.  
 
 
 
  
 
 
 
 
 
Supplementary Table ST13. NMR Parameters of GAV
D
LLPWA* in water at 273 K. The 
resonances of (L-P) cis conformer are shown in italics.  
 
 
 
 
 
  
 
Supplementary Table ST14. NMR Parameters of V3P In936 (GCP
D
LYPWC*) in water at 273 
K. The assignments for the three conformers: (C-P) cis (Y-P) trans; (C-P) trans (Y-P) cis; (C-P) 
trans (Y-P) trans are shown. The resonances of (C-P) trans (Y-P) cis conformer are shown in 
italics whereas as for the (C-P) trans (Y-P) trans conformer are shown in bold and italics.  
